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(54) Title: CATHETER PACKAGING SYSTEM 



(57) Abstract 

A package is provided for a catheter which comprises an elongate 
tube for receiving a catheter shaft (14) and having a proximal end (3*) 
and a distal end (3 M ). The proximal end (3') includes a sleeve element 
(50) sized to accommodate the or each catheter shaft accessories located 
on the proximal end (3') of the catheter, and a retainer portion (51) 
for releasably retaining the catheter and catheter shaft accessories, the 
retainer portion (51) is engageable with the sleeve element (50) and 
is axially slidable relative to the sleeve between the storage state in 
which the retainer portion (51) and retained catheter shaft accessories 
are located substantially within the sleeve and a usable state in which 
it and the catheter are withdrawn from the sleeve element (50). 
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CATHETER PACKAGING SYSTEM 

The present invention relates to an improved catheter packaging system 
for use particularly, but not exclusively with a percutaneous 
5 translumenal coronary angioplasty (PTCA) catheter. 

Catheters typically have fittings or accessories of some kind on their 
proximal end, that is to say, the end of the catheter which, in use, is 
not contained within the patient's body. PTCA or balloon catheters 

10 generally have a luer fitting at the proximal end and will usually have 
one or more shaft accessories, such as a wire lock device and an 
anti-backbleed device. The bulk of the length of the catheter is 
typically packaged within a robust dispenser tube, which protects the 
balloon located on the distal end of the shaft and the shaft itself from 

15 accidental damage during storage, transit and preparations for use. 
Normally, the dispenser tube is coiled to enable the product to be 
packaged more compactly. The proximal end of the catheter comprising the 
luer fitting and shaft accessories projects clear of the tube so that it 
is presented free for use by the physician. The distal end of the 

20 catheter, which includes the delicate balloon, is retained safely within 
the coiled dispenser. While the distal end is securely protected during 
transit and storage, the proximal end is subject to damage in these 
phases. It will be appreciated that any movement of the package which 
tends to move the exposed proximal end relative to the dispenser is 

25 likely to cause kinking of the catheter which renders it useless. 

Furthermore, incorrect removal of the catheter from its package can cause 
kinking of the catheter. For example, if there is a lateral component to 
the substantially axially applied force (relative to the longitudinal 
axis of the dispenser) used to withdraw the catheter from the dispenser, 

30 this can induce a kink in the catheter. Likewise, exertion of a 
rotational force can cause the catheter to rotate within the coiled 
dispenser, but since such rotational freedom is resisted by the coiling 
of the dispenser, damage to the catheter shaft can result. 

35 Packages for catheters are known in which the proximal end and its 
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accesses are presented to the physician in the correct orientation for 
removal. In one such packing device, a thermoformed plasfcics 
provided which is shaped to receive and retain the luer fitting and 
accessories as a snap-fit. The clip is also shaped fcQ retain ^ 
5 proximal end of the coiled dispenser so that prior to use, the dispenser 
catheter and proximal end accessories are fixed together, the 

presentation being the one retired for correct removal of the catheter 
from the dlspenser . This can be achieyed ^ removing ^ ^ ^ 

and accessories from the thermoformed clip, then withdrawing the 
catheter, in practice, it has been found that in the busy environment of 
the hospxtal, there is a tendency for the luer to be pulled out of the 
clip in a motion which is at an angle to the longitudinal shaft of the 
catheter and, as described above, this can result in damage to the shaft. 
Additionally, it has been found that since the clip i s relatively weak 
15 it is susceptible to breakage during transit and storage and this can 
result in shaft damage. 

in another known package, a sleeve is formed on or fixed to the proximal 
end of the dxspenser and sized to receive and retain the accessories and 
a portxon of the luer fitting. The l uer fitting projects from ^ ^ 
so that it can be grasped to withdraw the catheter from the dispenser 
While this arrangement is guite successful, it is frequently the case' 
that when the luer is withdrawn, one or more of the accessories remains 
within the sleeve. 

The present invention seeks to overcome the disadvantages of the 
currently available PTCA packages by providing a package which is easy to 
use and which reliably presents the proximal end of a catheter and its 
accessories, in correct orientation for removal from the package. 

The present invention provides a package for a. catheter comprising an 
elongate tube for receiving a catheter shaft, each of the tube and the 
catheter shaft having a proximal end and a distal end, the proximal end 
of the tube including a sleeve element sized to accommodate at least one 
35 catheter shaft accessory located on the proximal end of th catheter and 
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a retaining member for releasably retaining the catheter shaft and any 
catheter shaft accessory, the retaining member being engageable with the 
sleeve element and being axially slidable relative to the sleeve element 
between a storage state in which the retaining member, catheter shaft and 
5 any retained catheter shaft accessory are located substantially within 
the sleeve element and a usable state in which it and the catheter are 
withdrawn from the sleeve element. 

Preferably, guide means are provided to guide the retaining member to be 
10 removable from the sleeve element along an axis which is co-axial with 
the longitudinal axes of the sleeve element and the tube. The guide 
means may comprise a slot, groove or track formed along the longitudinal 
axis of the sleeve element and the retaining member may comprise a key 
which is engageable with the slot, groove or track of the sleeve element. 

15 

In a preferred arrangement the guide means comprises a slot and the 
retaining member includes a key sized substantially to match the length 
and width dimensions of the slot. A portion of the key preferably 
extends axially outwardly of the slot and that portion is conveniently 
20 shaped to be gripped by a user to facilitate removal of the retainer 
member from the sleeve element. 

The axially outwardly extending portion of the key may include a ridged 
depression sized to receive a user's finger-pad to assist the user in 
25 sliding the retaining means relative to the sleeve element. 

Conveniently, the retaining member may further comprise at least one 
gripping means for releasably retaining a catheter shaft and/or catheter 
shaft accessory or accessories. The gripping means may comprise a 
30 deformable flexible member sized and arranged to receive the catheter 
shaft or accessory as a snap fit. 

Flushing means are conveniently provided at the distal end of the tube 
for enabling the interiors of the tube and the catheter contained within 
35 the tube to be flushed with flushing fluid from their respective distal 
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to proximal ends. 

Preferably, the sleeve element includes a neck portion which is si2e d and 
shaped to form a seal between the interior of the proximal end of the 
tube and the exterior of the proximal end of the catheter shaft, so that 
flushing fluid is prevented from emerging from the proximal end of the 
tube thereby ensuring that flushing fluid which issues in the region of 
the proximal ends has flowed through the interior of the catheter shaft 
A viewing port may be formed in the sleeve adjacent the terminus of the 
proximal end of the catheter shaft for enabling the user to view the 
flushing fluid emerging from the terminus. Conveniently, the sleeve 
element is formed integrally with the tube. 

The invention will now be described more particularly with reference to 
15 the accompanying drawings in which :- 

Figure 1 is a plan view of a prior-art package for an over-the-wire type 
PTCA catheter; 

20 Figure 2 is a plan view of a prior-art package for a rapid exchange type 
PTCA catheter; 

Figure 3 is a plan view of a PTCA catheter package according to the 
invention, showing the catheter in the transit/storage position- 

25 

Figure 4 is a view of the package of Figure 3 with the pouch removed and 
the catheter partially withdrawn from the coiled dispenser; 

Figure 5 is a plan view of the sleeve portion of the link device of the 
30 invention; 

Figure 6 is a sectional view along line VI-VI of Figure 5; 

Figure 7 is an enlarged view of the neck end of the sleeve portion of 
35 Figure 5; 
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Figure 8 is a side view of the sleeve; 

Figure 9 is a side view of the retainer portion of the link device; 

5 

Figure 10 is a plan view from below of the retainer; 

Figures 11 to 15 are sectional views along the lines A-A, B-B, C-C, D-D 
and E-E respectively of Figure 9; 

10 

Figure 1 6 is a view similar to Figure 9, with the proximal end of a 
catheter, together with its fitting, held in the retainer; 

Figure 1 7 is a view similar to Figure 16 with the retainer assembled with 
15 a sleeve; 

Figures 18 to 21 are sectional views taken along the lines B-B, C-C, D-D 

and E-E respectively of Figure 17; and 

20 Figure 22 is a detailed partly sectional view showing the engagement of a 
shaft accessory with the neck end of the sleeve. 

Referring firstly to Figure 1, a prior art PTCA catheter package 
comprises a coiled dispenser A along the length of which the flexible 

25 catheter shaft (not shown) is retained, the distal (balloon) end of the 
shaft being located during storage in the region of the distal end B of 
the dispenser A, The proximal end of the shaft, including the luer 
fitting L and other shaft accessories, is retained by snap-fit in a 
thermoformed clip D, shaped to receive the various parts of the proximal 

30 end. A tab E on the thermoformed clip is shaped to snap over the coils 
of the dispenser, thereby to retain the clip D in correct orientation 
relative to the dispenser A. The shaft and accessories may be freed from 
the clip D and depending on the angle of withdrawal, the shaft of the 
product may be kinked. 
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Figure 2 illustrates a further prior art package, which as before, 
includes a coiled dispenser A' . The proximal end of the dispenser 
includes an injection moulded sleeve F' , through which extend the 
proximal end of the shaft, with shaft accessories C . Thus, the sleeve 
F' retains the proximal end of the shaft in correct orientation and 
presentation for removal. To assist in the withdrawal, a portion of the 
luer fitting extends free of the sleeve. The catheter contained in this 
type of package is subject to damage by rotational forces exerted upon it 
on removal from the coiled dispenser. 



10 



Figure 3 is a view of the package according to the invention which 
comprises a chevron pouch 1 overprinted with a product labelling area 2. 
Within the pouch, the coiled dispenser has a proximal end 3' and a distal 
end 3" fitted with a tri-lock luer 9 which allows for the direct link up 

15 of a syringe with a saline flush solution to flush the catheter in the 
dispenser. Within the dispenser is contained the flexible catheter shaft 
4, the proximal end of which, together with shaft accessories, is 
retained by link device 5. As can be seen more clearly in Figure 4, 
which illustrates the catheter in a partially withdrawn state, the link 

20 device 5 includes a sleeve portion 50 connected to the proximal end 3' of 
the coiled dispenser 3 and a retainer portion 51 . The retainer portion 
51 positively retains the catheter shaft accessories illustrated, namely 
an anti-backbleed device AB, a wire-lock device WL and a luer fitting L. 
The wire W can also be seen in the drawing. The package further includes 

25 a flushing tool 6. The use of the tri-lock luer 9 will be described 
below. 

As shown in Figures 5 to 8, the sleeve portion 50 has a neck end 501 
connectable with the proximal end 3' of the coiled dispenser 3. The neck 
501 is shaped to fit over or to be formed integrally with the proximal 
end 3' and includes an internally formed annular flange 502 which acts as 
a stop to limit the degree of overlap between the neck and the proximal 
end 3'. Rearwardly of the flange 502, the interior wall 503 tapers 
outwardly and is so shaped as to receive the anti-backbleed device AB as 
a snug fit (Figure 22). The wall 503 tapers to a shoulder 507, which 
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acts as a stop for the retainer 51. 

The main body 504 of the sleeve is circular in cross sectional shape and 
includes a slot 505 for receiving the retainer 51 in the fashion to be 
5 described below. Toward its rearward, open end, the slot 505 includes a 
pair of cut-outs 506 for receiving complementary noggins of the retainer 
51. Sleeve 50 may be fabricated from a suitable plastics or other 
material. 

10 In cases where the sleeve 50 is fabricated from an opaque or translucent 
material, then a viewing port 507 is provided in the main body 504, as 
shown in Figure 8. The purpose of the port 507 is described below, with 
reference to Figure 22. The port 507 may be formed by cutting away a 
portion of the main body wall, or it may comprise an inset of a 

15 transparent material in the opaque or translucent main body wall. If the 
main body 504 is fabricated from a transparent material, then the 
desirability of providing a separate viewing port does not arise. 

Turning now to Figures 9 to 16, the retainer 51 comprises a skirt 511 on 
20 which are mounted a number of catheter wire and accessory gripping 

elements 516-519. As can be seen in Figure 11, the skirt 511 is U-shaped 
in cross section. On the exterior of the base thereof is formed a 
generally thumb-sized depression 512 which serves as a grip to assist in 
sliding the retainer 51 out of the sleeve 50. Additionally, the 
25 depression 512 is provided with raised ridges 513 to enhance the user's 
grip. Also embossed on the surface of the underside of the skirt 511 are 
arrows 514 which guide the user as to the direction in which force should 
be exerted to withdraw the retainer 51 from the sleeve 50. At the rear 
of the flange 511 are located a pair of noggins 515, one located on the 
30 upper side of each outer- facing arm of the U-shaped skirt, for engaging 
in the cut-outs 506 of the sleeve 50 to locate the sleeve 50 and retainer 
51 together. 

Upstanding from the skirt 511 are a number of gripping elements, element 
35 51 6 being located at the front end of the skirt, element 519 being 
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located at the rear end and elements 517 and 518 being located 
intermediate the ends. As more clearly seen in Figures 12 to 15, each of 
the elements 516, 518, 519 comprise a pair of opposed curved resilient 
arms biased toward one another, but sufficiently outwardly flexible to 
5 enable them move apart to receive a catheter shaft accessory introduced 
between the gap between the free ends of the arms. Once a shaft 
accessory is pressed down between the arms and clears the gap between the 
free ends of the arms, the arms resume their resting state, so as to hold 
the accessory in place. In use, element 516 retains an anti-backbleed 
10 device AB, element 518 retains a wire lock device WL and element 519 
retains a luer fitting L . 

Figure 13 shows more clearly the gripping element 517 which in use 
retains the catheter wire W. As with elements 516, 518 and 519, element 
15 517 comprises a pair of resilient arms. However, in the case of element 
517, the arms define between them a substantially V-shaped gap, in the 
base of which a catheter wire W is held in use. 

A more clear understanding of how the catheter shaft and accessories are 
20 retained by the retainer 51 will be obtained by reference to Figures 16 
and 18 to 21, which show the anti-backbleed device AB, wire W, wire lock 
device WL and luer fitting L retained by the elements 516, 517, 518 and 
519 respectively. 

25 Figure 17 shows the engagement of the retainer 51 in the sleeve 50. The 
sleeve 50 is oriented with the slot 505 facing downwardly. The catheter 
and shaft accessories are retained by the appropriate gripping elements, 
as described above and the retainer 50 is assembled with the sleeve 51 by 
holding the skirt 511 and sliding it into and along the slot 505 so that 

30 the gripping elements, in the order 516, 517, 518 and finally 519 enter 
into the interior of the main body 504 of the sleeve 50, guided by the 
travel of the skirt 511 in the slot 505. The extent of travel of the 
retainer 51 is limited by the abutment of gripping element 516 with the 
shoulder 507 and by the closed end of the slot 505 coming into abutment 

35 with the front end of the skirt 511. Correct location of the sleeve 50 
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with the retainer 51 is further assisted by the engagement of the noggins 
515 of the skirt 511 with the cut-outs 506 of the sleeve. 

For transport and storage, the sleeve 50 is connected to the proximal end 
5 3' of the coiled dispenser 3, the catheter and shaft accessories are 
pressed into engagement with the respective gripping elements of the 
retainer 51 and the sleeve 50 and retainer 51 are assembled together as 
described above. Separation of the retainer 51 from the sleeve 50 is 
resisted by the engagement of the noggins 515 with the cut-outs 506. 

10 

When it is desired to use the catheter, the retainer 51 is slid by the 
physician out of the sleeve 50 in the direction of the arrow in Figure 
17, with the edges of the slot 505 acting as a guide to ensure that the 
retainer 51 and assembled catheter parts move axially out of the sleeve 

15 50 and are prevented from rotating relative to the longitudinal axis of 
the dispenser 3. The physician is assisted in withdrawing the retainer 
51 from the sleeve 50 by placing a thumb-pad (or pad of another finger) 
in the ridged indentation 512 of the skirt 511 and applying an axial 
force. To ensure that no twisting of the catheter occurs as the retainer 

20 51 is withdrawn, the sleeve 50 is most preferably securely fixed to, or 
integrally formed with the proximal end 3' of the coiled dispenser 3. In 
this way, any tendency to rotate the retainer relative to the 
longitudinal axis of the coiled dispenser will be resisted by the 
abutment between the walls of the skirt 511 and the wall defining the 

25 slot 505. As the catheter wire and shaft accessories are retained 

positively by the gripping elements, no displacements of the accessories 
relative to one another or to the shaft are enabled to occur and so the 
various parts are presented to the physician in the correct order and 
orientation for use. In this regard, it will be noted that the gripping 

30 elements 516, 517, 518 and 519 are sufficiently spaced apart from one 
another that the various shaft accessories may not become interengaged 
during storage, transport or use until such time as the physician is 
ready to operate the various parts. Furthermore, as each accessory is 
positively retained by the retainer 51, all the accessories are withdrawn 

35 from the sleeve 50 at the same time so that the physician wastes no time 
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in attempts to recover from the sleeve any shaft accessory which did not 
emerge with the luer fitting. 

The use of the tri-lock luer 9 (Figures 3 and 4) will now be described 
5 with particular reference to Figure 22, which is a detailed view of the 
neck 501 of the sleeve 50 showing the anti-backbleed device AB engaged in 
the neck. The interior wall 503 is shaped to receive the anti-backbleed 
device as a snug fit. Flange 502 acts as a seat or stop for the leading 
edge AB' of the anti-backbleed device. The catheter shaft or lumen CS ' 

10 (only a short portion of which is shown), extends through the 

anti-backbleed device, past the flange 502, and on, through the opening 
501a of the neck 501, into the coiled dispenser 3. The inside diameter 
of the flange 502 is matched to the outside diameter of the catheter 
shaft CS so that a fluid seal is formed between them, but the fit is 

15 arranged to be sufficiently free as to enable the catheter shaft to pass 
the flange 502 without difficulty. The arrangement of the parts is 
further designed so that when the sleeve 50 is coupled to the coiled 
dispenser 3, no leakage of fluid can occur at the interface of these 
parts . 

20 

in the manufacture of a PTCA catheter, great care is taken to ensure that 
no particulate material is trapped in the catheter shaft, as introduction 
of any such particulate into a patient's body may have very serious 
consequences. As a further precaution, a catheter is usually prepared 

25 for use in a clinic by flushing the interiors of the coiled dispenser and 
catheter shaft with liquid to dislodge any particulates from the interior 
of the catheter shaft. In order to do so, the package of the invention 
includes the tri-lock luer 9 which is connected to the distal end 3" of 
the coiled dispenser 3. Through an inlet of the tri-lock luer 9, a 

30 flushing liquid is introduced into the interior of the dispenser's. This 
liquid fills the interior of the coiled dispenser, but is prevented from 
emerging from the proximal end 3' of the dispenser by reason of the seal 
formed between the outside surface of the shaft CS and the flange 502 of 
the neck 501 . Liquid also flows into the distal end of the catheter 

35 shaft, travels up through the shaft interior, through an anti-backbleed 
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device AB, and emerges from the anti-back bleed device in the region of 
the viewing port 507 of the sleeve 50. As fluid which enters the cavity 
of the coiled dispenser is prevented from entering the sleeve 50, the 
physician can be confident that the lumen of the catheter is unblocked 
5 and has been flushed free of particulates by viewing the flow of flushing 
liquid through the viewing port 507. In the event that no liquid flow is 
observed, then the physician is alerted to the fact that the catheter 
lumen is obstructed and can, without significant loss of time, discard 
the catheter and prepare a fresh one. 

10 

While the invention has been described particularly with reference to the 
form of PTCA catheter commonly referred to as the "over the wire" type, 
it will be appreciated that with appropriate modifications, it may 
readily be adapted for PTCA "rapid exchange" type catheters. 

15 

It will of course be understood that the invention is not limited to the 
specific details described herein, which are given by way of example 
only, and that various modifications and alterations are possible within 
the scope of the invention as defined in the appended claims. 
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CLAIMS : 

1 . A package for a catheter comprising an elongate tube for receiving a 
catheter shaft, each of the tube and the catheter shaft having a proximal 
5 end and a distal end, the proximal end of the tube including a sleeve 
element sized to accommodate at least one catheter shaft accessory 
located on the proximal end of the catheter and a retaining member for 
releasably retaining the catheter shaft and any catheter shaft accessory, 
the retaining member being engageable with the sleeve element and being 
10 axially slidable relative to the sleeve element between a storage state 
in which the retaining member, catheter shaft and any retained catheter 
shaft accessory are located substantially within the sleeve element and a 
usable state in which it and the catheter are withdrawn from the sleeve 
element. 

15 

2. A package as claimed in claim 1, in which guide means are provided to 
guide the retaining member to be removable from the sleeve element along 
an axis which is co-axial with the longitudinal axes of the sleeve 
element and the tube. 

20 

3. A package as claimed in claim 2, in which the guide means comprises a 
slot, groove or track formed along the longitudinal axis of the sleeve 
element . 

25 4. A package as claimed in claim 3, in which the retaining member 

comprises a key which is engageable with the slot, groove or track of the 
sleeve element. 

5. A package as claimed in claim 2, in which the guide means comprises a 
30 slot and the retaining member includes a key sized substantially to match 

the length and width dimensions of the slot. 

6. A package as claimed in claim 5 , in which a portion of the key 
preferably extends axially outwardly of the slot and that portion is 

35 shaped to be gripped by a user to facilitate removal of the retainer 
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member from the sleeve element. 

7. A package as claimed in claim 6, in which the axially outwardly 
extending portion of the key includes a ridged depression sized to 

5 receive a user's finger-pad to assist the user in sliding the retaining 
means relative to the sleeve element. 

8. A package as claimed in any one of the preceding claims in which the 
retaining member further comprises at least one gripping means for 

10 releasably retaining a catheter shaft and/or catheter shaft accessory or 
accessories. 

9. A package as claimed in claim 8, in which the gripping means 
comprises a deformable flexible member sized and arranged to receive the 

15 catheter shaft or accessory as a snap fit. 

10. A package as claimed in any one of the preceding claims, in which 
flushing means are provided at the distal end of the tube for enabling 
the interiors of the tube and the catheter contained within the tube to 

20 be flushed with flushing fluid from their respective distal to proximal 
ends . 

11. A package as claimed in claim 10, in which the sleeve element 
includes a neck portion which is sized and shaped to form a seal between 

25 the interior of the proximal end of the tube and the exterior of the 
proximal end of the catheter shaft, so that flushing fluid is prevented 
from emerging from the proximal end of the tube thereby ensuring that 
flushing fluid which issues in the region of the proximal ends has flowed 
through the interior of the catheter shaft. 

30 

12. A package as claimed in claim 11, in which the sleeve includes a 
viewing port adjacent the terminus of the proximal end of the catheter 
shaft for enabling the user to view the flushing fluid emerging from the 
terminus. 



35 



WO 98/18515 



PCT/IE97/00070 



- 14 - 

13. A package as claimed in any preceding claim, in which the sleeve 
element is formed integrally with the tube. 



WO 98/18515 



PCT/IE97/00070 



1/11 




FIGURE 1 



WO 98/18515 



PCI7IE97/00070 



2/11 




FIGURE 2 



3/11 




WO 98/18515 



4/11 



PCI7IE97/00070 




WO 98/18515 



PCT/IE97/00070 



5/11 




i 



WO 98/18515 



PCT/IE97/00070 



6/11 



o 



\ 



oo 

UJ 

ZD 




o 



WO 98/18515 PCT/IE97/00070 

7/11 




WO 98/18515 



PCTYIE97/00070 



8/11 



UJ LO 




~ x V * ft 




INTERNATIONAL SEARCH REPORT 



tnte, jnal Application No 

PCT/IE 97/00070 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61M25/00 



According to International Patent Classification (I PC) Of to bom national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A61M 



Documentation searched other than mm mum documentation to Ihe extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 344 Oil A (DIBERNARDO ET AL.) 6 
September 1994 

see column 3, line 13 - line 35 
see figure 1 

US 5 217 114 A (GADBERRY ET AL.) 8 June 
1993 

see column 3, line 19 - column 6, line 22 
see figures 1-8 

US 3 203 545 A (GROSSMAN) 31 August 1965 
see column 1, line 54 - column 3, line 65 
see figures 2,3 

WO 96 02290 A (NOVO N0RDISK) 1 February 
1996 

see page 4, line 14 - page 5, line 22 
see figures 1-4 



1,8,13 



1,2,10, 
13 



□ 



Further documents are listed in the continuation of box C. 



Patent f amity members are bated In annex. 



• Special categories of cited documents : 

"A" document defining the general state of the art which b not 

considered to be of particular relevance 
"E" earlier document but published on or alter the international 

filing date 

V document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as spectied) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the pnoriy bate claimed 



T* later document published after the International fifing date 
or priority date end not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; tha claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

% Y" document ot particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of Ihe same patent f amity 



Dato of the actual completion of themternational search 



23 February 1998 



Date ot mailing of the international search report 



04/03/1998 



Name and mailing address of the ISA 

Europsan Patent Office. P.B. 5616 Patenllaan 2 
NL - 2260 HV Rifsw^k 
Tel. (+3V70) 3*0-2040, Tx. 31 651 epo ti. 
Fax: i*3V70) 340-3016 



Authorized officer 



Schonleben, J 



Form PCTriSA/210 ueoonfl tneet) (JUy I W2> 



INTERNATIONAL SEARCH REPORT 

nlormttion on patent family member* 



Patent document 
cited in search report 



Publication 
date 



inte vial Application No 

PCT/IE 97/00070 



Patent lamlly 
member(s) 



Publication 
date 



US 5344011 A 
US 5217114 A 



US 3203545 A 
WO 9602290 A 



06-09-94 
08-06-93 



NONE 
NONE 



31-08-65 
01-02-96 



NONE 



AU 2976895 A 
EP 0799065 A 



16-02-96 
08-10-97 



Form PCT/ISA/210 (patent family annex i (Jul? 1992) 



